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Preface

Human is yearning for reaching moon since
ancient times, yet it was just a dream at that era
for the lacking in space technologies. With the
first man-made satellite Sputnik launched success-
fully on Oct. 4th, 1957, human has been entered
into space and opened a space era. Up to now. sev-
eral thousands artificial spacecrafts have been
launched and human has realized the manned space
projects and space explorations. especially in the
period between 1960™ and 1970 when U. S, A. and
former Soviet Union promoted the moon explora-
tion programs actively. Representatives in the pro-
motion are Apollo Project of U. S. A. and Luna
Project of USSR. As a brilliant fruit, a U. S, as-
tronaut Armstrong landed on the lunar surface and
left the first human footprint on the moon. which
opened a new era of deep space exploration.

Although moon exploration activities per-
formed quite active in the past several ten years
and lunar science has been advancing rapidly. hu-
man still quite lacked knowledge in moon sciences.
Understanding moon becomes more crucial for fu-
ture exploration of the solar system and for the
earth-moon system’s history.

For a long time, visible light and infrared have
been the preferred wavelengths for lunar observa-
tions. But visible and near infrared light cannot
“see” the dark side of the Moon., while microwave
observation has “capability” to “see” things in the
dark without solar illumination, moreover. it can
penetrate a certain depth under the surface of die-
lectric material. Therefore, these characteristics
demonstrates microwave as a more effective ap-
proach for all-time moon observation. Studies on
lunar microwave features have high scientific val-
ues in obtaining information in thermal conditions

(especially in the polar and far side regions, where

data are scarce), and in the depth and structures
(e. g. » roughness) of the lunar soil. Therefore,
observation of the lunar microwave features has
become an important issue.

China first lunar probe satellite “Chang’ E-17
(CE-1) was successfully launched on Oct. 24",
2007 and reached the lunar polar working orbit at
200 km altitude above lunar surface on Nov. 7
2007, CE-1 satellite had been working normally
during the life time more than one year and a-
chieved huge scientific data and images. Chang’
E-1 Lunar Microwave Sounder (CELMS) is the
first of the scientific payloads onboard the satellite
which covered moon globe surface several times
and got the moon globe microwave brightness tem-
perature (T}, ).

Until CELMS had flown around lunar orbit,
there have no global microwave information and
the microwave data concerning the moon global
surface microwave brightness distribution, global
regolith layer thickness, helium-3 deposit and in-
formation concerned with lunar history, which was
only analyzed by the local in-situ data of Apollo
Luna landing sites,with many uncertainties.

To improve the situation. the science group
heading by Prof. Jiang Jingshan who is a sponsor
of CELMS project from Center for Space Science
and Applied Research, Chinese Academy of Sci-
ences (CSSAR. CAS) proposed the microwave
sounding project to implement on CE-1 project.
With the data collected, they established the Mi-
crowave Moon (MicM) world firstly, which great-
ly promotes the knowledge of moon. MicM values
importantly for lunar science and cosmic science.
resources and applications. The fusion of MicM
data with other results measured by X, y-ray spec-

trometers data and earth-based measurements data
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provides us a new way to comprehend moon, we
can significantly improve the level of human
knowledge on origin of space and lives. Since the
results make the moon more close to its nature
truth, it is a new milestone in lunar exploration.

MicM is the initiative results of CELLMS and
gives the lunar global microwave brightness tem-
perature map ( Ty ), including different veins of
moon global surface Ty , polar microwave anoma-
lies, some hot points of Ty.. Through analyzing
the MicM, not only can we provide some new an-
swers and correct some formal hypothesis of lunar
science (some initiative results differ from the ear-
lier works performed by other lunar scientists).
but also rises to new questions, such as thermal
history of lunar surface region; lunar radiation en-
vironment, lunar polar subsurface temperature his-
tory, global microwave anisotropy probe; moon
disc microwave brightness temperature performing
as signals of phase, regions and times; the depth
distinction of the moon regolith layer and dielectric
constant map and so on. In data fusion we took
special attentions for lunar far-side and reached
some new conclusions which have great importance
for lunar sciences.

From the discussion above, it is clear that mi-
crowave sounding of the moon has unique values
not only for lunar science research., but also for
planetary sciences.

To promote microwave lunar sounding more
successfully and accurately, CELLMS team organ-
ized two groups, one is for the hardware system
design to meet the special operating environment
and conditions of lunar orbit. The second group is

working on data fusion, such as the theoretical

modeling, data processing methods and related lu-
nar features and results obtained by world-wide
scientists during more than 40 years moon explora-
tion. The science and data fusion group involves
specialists from different countries including: Key
[Laboratory of Wave Scattering and Remote Sens-
ing Information, Fudan University: Center for
Wave Scattering Research. University of Texas at
Arlington, U. S. A. ; National Microwave Remote
Sensing Laboratory, Center for Space Science and
Applied Research, Chinese Academy of Sciences
(CSSAR. CAS). Several world-wide famous sci-
entists such as Prof. Jin Yaqiu from Fudan Univer-
sity. Prof. A. K. Fung from University of Texas at
Arlington, U. S. A. , Prof. Jiang Jingshan and oth-
er scientists from CSSAR, CAS and Prof. Wang
Zhenzhan, Prof. Zhang Dehai, Prof. Zhang Xiaohui.
Prof. Liu Heguang, Prof. Wu Ji are also involve in
this project. During the past 6 years, many pub-
lished plenty of research papers and technical docu-
ments have been published. and presented deep
theoretical base to ensure the data’s trueness and
results” validity.

This selected paper collection involves papers
on the theory and methods of microwave lunar ex-
ploration, the hardware design and calibration. the
analysis of CELLMS data fusion results and other
concerned papers,

We hope this selected paper collection be use-
ful for lunar science development. and benefit the
future lunar science research for more new ideas
and information. And the CELMS dataset which
these papers based on could be downloaded from
the Chinese Visual Space Science Observatory web-

site Chttp://www. space, csdb. en/english/) freely.

The Editorial Committee
July. 2010
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